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DETAILED ACTION 

*** This office action is in response to Applicant's Amendment filed September 28, 2006, 
2006. Claims 1-20 are pending. 

*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC §103 
1. Claims 1,4-12,15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jung et al (6,335,279) taken with Fulford (5,847,428) and Peng (6,004,851). 

Re claim 1, Jung teaches (at Figs 3C-3M; col 6, line 15 through col 9) a method for 
forming a semiconductor device comprising at least the steps of: providing a substrate having a 
gate electrode 1 16 formed thereon (Figs 3D; col 6, lines 41-49); performing a first ion implant 
to form region 122a- 122b wherein the gate electrode 116 acts as a mask (Fig 3E, col 6, lines 
50-60); forming a first spacer 124 on the substrate adjacent to the gate electrode (Fig 3F, col 6, 
line 61 through col 7); forming an etch stop layer 126 on the substrate such that the etch stop 
layer 126 covers the first spacer 124 and the substrate (Fig 3G; col 7, lines 13-25); forming a 
sacrificial spacer 132 on the etch stop layer 126 on the substrate adjacent to the first spacer 124 
(Fig 31; col 7, lines 13-48); performing a second ion implant wherein the sacrificial spacer and 
the first spacer act as a mask; and removing the sacrificial spacer 132 (Fig 3 J, col 8, lines 1-8). 
Re claim 12, Jung teaches (at Figs 3C-3M; col 6, line 15 through col 9) a method for forming a 
semiconductor device comprising at least the steps of: providing a substrate having a gate 
electrode 1 16 and a shallow trench isolation (STI) 104 formed thereon (Figs 3D; col 6, lines 41- 
49; lines 8-15); forming a lightly doped drain 122a-122b in the substrate adjacent to the gate 
electrode 1 16 (Fig 3E, col 6, lines 50-60); forming a first spacer 124 on the substrate adjacent to 
the gate electrode (Fig 3F, col 6, line 61 through col 7); forming an etch stop layer 126 over the 
substrate 100, the first spacer 124, and over the STI 104 (Fig 3G; col 7, lines 13-25); forming a 
sacrificial spacer 132 on the etch stop layer 126 adjacent to the first spacer 124, the etch stop 
layer 126 preventing damage to the STI (Fig 31, col 7, lines 13-48,44-48); performing a second 
ion implant wherein the sacrificial spacer and the first spacer acts as a mask; and removing the 
sacrificial spacer 132 (Fig 3 J, col 8, lines 1-8). Re claim 4, wherein the etch stop layer 126 
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covers a shallow trench isolation 104 (Fig 3G; col 7, lines 13-25; and Fig 3D; col 6, lines 41-49; 
lines 8-15). Re claim 6, wherein the first spacer comprises a silicon nitride (col 6, line 64 
through col 7, line 25). Re claims 7,19, wherein the etch stop layer 126 is an oxide (col 7, lines 
13-19). Re claims 8-9,16,18, wherein the sacrificial spacer 132/128 comprises a silicon nitride 
(Si3N4) (col 7, lines 19-55), and performing an anisotropic dry etch back (col 9, lines 15-20; col 
7, lines 25-36; col 1, lines 45-54). Re claims 10,20, wherein the etch stop layer 126 is an oxide 
formed by chemical vapor deposition techniques (col 7, lines 15-19). Re claims 11,17, wherein 
removing the sacrificial layer 132 is performed by an etch process using a solution of 
phosphoric acid (col 8, lines 1-8). 

Re claims 1 and 12, Jung already teaches removing the sacrificial spacer 132 to retain the 
etch stop layer and the first spacer having substantially the same shape as achieved in the step of 
forming a first spacer. 

Jung just lacks performing a third ion implant through the etch stop layer with the first 
spacer acting as a mask (claims 1 and 12). Re claims 5,15, performing a third ion implant before 
forming a second ion implant. 

However, Fulford teaches (at Figs 13-15) after removing the sacrificial spacer 160, 
forming a doped region by performing a third ion implant 182 with the first spacer 136 as. a 
mask, the third ion implant being performed through the etch stop layer 146 (as the CVD 
deposited etch stop layer 146 is an entire layer over the substrate, Fig 9; col 8, lines 42-66; and 
Figs 15,14; col 9, line 66 through col 10, line 67; Figs 9-14), after forming second ion 
implantation 170, wherein the first spacer is having substantially the same shape as achieved in 
the step of forming a first spacer. Re claim 5, Fulford also alternatively teaches (at Figs 8-12) 
performing a third ion implant 140 to form a doped region (Fig 8; col 8, lines 30-67) before 
forming a second ion implant 164 (Fig 12; col 9 lines 1-30). Peng also teaches (from Fig 2e to 
2h) after removing the sacrificial spacer 22a (Fig 2e, col 4, lines 25-35), performing a third ion 
implant to form a doped region 25 with the first spacer 21b as a mask (Fig 2h; col 4, lines 39- 
49). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the semiconductor device of Jung, after removing the sacrificial 
spacer, by performing a third ion implant wherein the first spacer acts as a mask, as taught by 
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Fulford and Peng, wherein the third ion implant is performed through the etch stop layer, as 
disclosed by Fulford. This is because of the desirability to form an enhanced lightly doped 
region so as to reduce reverse junction leakage current and further suppress hot carrier effects, 
wherein the lightly doped region can be formed in the substrate by implanting ions into the 
substrate, either before or after the second ion implanting as an alternative way. 

2. Claims 2-3,13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jung et 
al (6,335,279), Peng (6,004,851) and Fulford (5,847,428), as applied to claims 1,4-12,15-20 
above, taken with Bu et al (6,812,073). 

The references including Jung teach (at Figs 3C-3M; col 6, line 15 through col 9) a 
method for forming a semiconductor device, as applied to claims 1,4-12,15-20 above. 

Jung already teaches etching to form the first spacer 124 (Figs 3F-3M), but lacks forming 
a dielectric liner acts as an etch stop (claims 2,13), wherein exposed portions of the dielectric 
liner are removed after forming the first spacer (claims 3,14). 

However, Bu teaches (at Figs 1B-1C) forming the first spacer 30 and forming a dielectric 
liner 28 (Fig IB) on the substrate, and etching a spacer layer to form the first spacer 30 wherein 
the dielectric liner 30 acts as an etch stop (col 4, lines 17-27; col 3, line 58 through col 4, lines 
54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the semiconductor device of Jung by further forming a dielectric 
liner on the substrate and acting an etch stop during etching to form the first spacer, as taught by 
Bu. This is because of the desirability to protect the underlying layers, and to prevent significant 
effect and damage to other layers during etching to form the first spacer. 

Response to Amendment 

3. Applicant's remarked filed September 28, 2006 with respect to pending claims 1-20 have 
been considered but they are not persuasive. 

** Applicant remarked (at 9/28/06 remark, page 6, last paragraph) that 
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. Jung explicitly teaches away from the combination asserted by the 
Office action. In particular, Jung explicitly teaches that a third ion implant is not 
performed after removing the sacrificial spacer. . ." (underlying added). 

In response, this is noted and found totally unconvincing. Applicant alleged that "Jung 
explicitly teaches away. . ." and "Jung explicitly teaches that a third ion implant is not performed 
after removing the sacrificial spacer". However, nowhere in the disclosure of the Jung prior art 
reference that explicitly teaches or mentions not to perform such third ion implant after 
removing the sacrificial spacer. Indeed, Applicant fails to show and point out at which column 
and lines of Jung (6,335,279) that explicitly teaches not to perform a third ion implant after 
removing the sacrificial spacer. 

** Applicant further alleged that ". . Jung assertedly discloses that a second ion implant 
is performed and then the sacrificial spacers 132 are removed without performing a third ion 
implant..". However, it is the fact that nowhere in the disclosure of the Jung prior art reference 
that mentions without performing a third ion implant . Indeed, Applicant fails to show and point 
out at what column and lines of Jung (6,335,279) that assertedly and explicitly discloses the 
phrase ". . .without performing a third ion implant...". 

** Applicant further remarked at (remark page 76, second paragraph) that 

"In fact, Jung adds significant process steps to ensure that the impurity 
regions 134a and 134b are positioned away form the first spacers 124.... If 
positioning the impurity regions 134a and 134b away from the first spacers was 
not necessary to Jung, then presumably Jung would have simply performed the 
second ion implant using only the first spacers 124 as a mask... and would have 
never spent the valuable time and resources forming and then removing the 
sacrificial spacers " 

In response, Applicant apparently misunderstood the motivation and suggestion to 
combine the references as mentioned in the Office action, since the Office action is still relied on 
the Jung reference for having the step of performing a second ion implant using the sacrificial 
spacer and the first spacer as a mask in order to ensure that the fully or heavily doped impurity 
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regions 134a and 134b are positioned away from the first spacers 124. Moreover, nowhere in the 
Office action suggest to perform a second ion implant using only the first spacers as a mask. 
Nowhere in the Office action suggest positioning the impurity regions 134a and 134b away from 
the first spacers was not necessary to Jung. . .". Valuable time and resources in forming and then 
removing the sacrificial spacers are properly spent by Jung in order to ensure that the fully or 
heavily doped impurity regions 134a and 134b are positioned away from the first spacers 124. 

Contrary to Applicant's remarks, Jung (6,335,279) is relied for teaching and showing a 
method comprising the claimed step of performing a second ion implant to form the impurity 
regions 134a/134b using the sacrificial spacer 132 and the first spacer 124 as a mask; and the 
step of removing the sacrificial spacer 132 (Figs 31-3 J). In the combination of the references, 
Fulford (5,8547,428) and Peng (6,004,851) prima facie obviously teach, performing a third ion 
implant in order to form an enhanced lightly doped region so that this enhanced lightly doped 
region is further added and thereby formed between the fully/heavily doped impurity regions 
134a/134b and the lightly doped region (LDD) 122a/122b of Jung (Figs 3I-3J), wherein the third 
ion implant to form the enhanced lightly doped region (an intermediate doped regions) can also 
be performed after removing the sacrificial spacer 132. Indeed, as explicitly and throughoutly 
mentioned by Fulford, a plurality of ion implanting steps with different concentrations are 
carried out in order to form lightly doped regions, enhanced lightly doped regions (e.g. 
intermediate doped regions), and fully/heavily doped regions so that a graded junction which 
minimize hot-carrier effects is desirably formed in the semiconductor substrate. The prior art 
motivation or advantage may be different than that of applicant while still supporting a 
conclusion of obviousness. In Re Wiseman 201 USPQ 658 (CCPA 1979); Ex Parte Obiaya 227 
USPQ 58 (Bd. of App. 1985). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to form the semiconductor device of Jung, after removing the 
sacrificial spacer, by performing a third ion implant wherein the first spacer acts as a mask, as 
taught by Fulford and Peng, wherein the third ion implant is performed through the etch stop 
layer, as disclosed by Fulford. This is because of the desirability to form an enhanced lightly 
doped region so as to reduce reverse junction leakage current and further suppress hot carrier 
effects. 

The Examiner recognizes that references cannot be arbitrarily combined and that there 
must be some logical reason why skilled in the art would be motivated to make the proposed 
combination of references. In re Regel 188 USPQ 136 (CCPA 1975). The test for combining 
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references is what the combination of disclosures taken as a whole would suggest to one of 
ordinary skill in the art. In re McLaughlin 170 USPQ 209 (CCPA 1971): In Re Rosselet 146 
USPQ 183 (CCPA 196). References are evaluated by what they collectively suggest to one 
versed in the art, rather than by their specific disclosures. In Re Simon, 174 USPQ 1 14 (CCPA 
1972); In Re Richman 165 USPQ 509, 514 (CCPA 1970). 

Applicants claimed invention fails to patentably distinguish over the state of the art - - - - - 
represented by the cited reference. It is well settled that one can not show non-obviousness by 
attacking the references individually where, as here, the rejection is based on combinations of 
references. In re Young, 403 F.2d 754,159 USPQ 725 (CCPA 1968); In re Keller 642 F.2d 413, 
208 USPQ 871 (CCPA 1981). Moreover, the rejection is not overcome by pointing out that one 
reference does not contain a particular limitation when reliance for that teaching is on another 
reference. In Re Lyons 150 USPQ 741 (CCPA 1966). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703)872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Oacs-18 



******************* 




Michael Itifiii 



